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in the magnetic registers—are separated, it is found that 
each one in itself varies independently with the variation of 
sun-spot frequency. 

6. Further, there is an annual inequality in the frequency 
of magnetic disturbance, having maxima at the equinoxes 
and minima at the solstices, to which there is no counter¬ 
part in the variation of sun-spot frequency. 


Mean Areas and Heliographic Latitudes of Sun-spots in the year 
1898, deduced from Photographs taken at the Royal Observa¬ 
tory , Greenwich , at Dehra Dun {India), and in Mauritius. 

{Communicated by the Astronomer Royal). 

The results here given are in continuation of those printed in the 
Monthly Notices , vol. lix. p. 4, and are deduced from the measure¬ 
ments of solar photographs taken at the Royal Observatory, 
Greenwich ; at Dehra Dun, India ; and at the Royal Alfred 
Observatory, Mauritius. 

Table I. gives the mean daily areas of umbrse, whole spots, 
and faculse for each synodic rotation of the Sun in 1898 ; and 
Table II. gives the same particulars for the entire year 1898 and 
the nine preceding years, for the sake of comparison. The areas 
are given in two forms : first, projected areas—that is to say, as 
seen and measured on the photographs, these being expressed in 
millionths of the Sun’s apparent disc ; and next, areas as cor¬ 
rected for foreshortening, the areas in this case being expressed 
in millionths of the Sun’s visible hemisphere. 

Table III. exhibits for each rotation in 1898 the mean daily 
area of whole spots, the mean heliographic latitude of the spotted 
area, and the mean distance from the equator of all spots ; and 
Table IY. gives the same information for the year as a whole, 
similar results from 1889 to 1897 being added, as in the case of 
Table II. Tables II. and IY. are thus in continuation of the 
similar tables for the years 1874 to 1888, on pp. 381 and 382 of 
vol. xlix. of the Monthly Notices . 

The rotations in Table I. and Table III. are numbered in con¬ 
tinuation of Carrington’s series ( Observations of Solar Spots made 
-at Redhill , by R. C. Carrington, F.R.S.), No. 1 being the rotation 
commencing 1853, November 9. The assumed prime meridian is 
that which passed through the ascending node at mean noon on 
1854, January 1, and the assumed period of the Sun’s sidereal 
rotation is 25*38 days. The dates of the commencement of the 
rotations are given in Greenwich civil time, reckoning from 
mean midnight. 
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The principal features of the record for 1898 are :— 

1. The decline in area of umbrae and whole spots, which 
seemed to have suffered a check in 1897, had resumed its regular 
course. The decrease in mean daily spotted area amounted to 
27 per cent, for 1898 as compared with 1897, and to 31 per cent, 
as compared with 1896. 

2. The decrease in the area of the umbrae has been in almost 
exactly the same proportion as for the whole spots—27 per cent, 
as compared with 1897, 29 per cent, as compared with 1896. 

3. The decrease in the area of the facube has also been con¬ 
siderable—22 per cent, as compared with 1897, 37 per cent, as 
compared with 1896. 

4. The decline in the whole spots has been chiefly in the 
northern hemisphere, the decrease as compared with 1897 being 
44 per cent, for the northern hemisphere, but only 16 for the 
southern. 

5. The predominance in spot activity of the southern hemi¬ 
sphere, noted in 1897, has become more striking in 1898. 

6. The year has been marked by three chief outbreaks of 
spots. The first began on March 6, with the simultaneous 
appearance, at equal distances from the equator, of two fine 
groups in the same longitude, but one north and the other south 
of the equator. The greatest group of the year made its first 
appearance as one or two very small faint spots on August 11, 
and was quite insignificant up to the time of its disappearance at 
the W. limb after August 16. It had become a magnificent 
group by its return on September 3, and was still rapidly increas¬ 
ing. It attained its greatest area, 2,235 millionths of the visible 
hemisphere, on September 10, and then began to decline. It 
was still a fine group at its third appearance on September 30, 
but was rapidly diminishing, and at its fourth return on October 28 
only a few small spots remained. The third chief group of the 
year was first seen on October 22, but appeared only for a single 
passage. 

7. The chief characteristic of the year 1898 has been the 
return to a higher mean distance of the spots from the equator— 
viz., to io°*5 instead of 8° in 1897. As this latitude accords well 
with that usually occupied by the spots at this stage of the 
decline towards minimum, 1897 stands out as having been 
quite abnormal, both as to its slight decline in area and its great 
decline in latitude. 

8. The number of days without spots has increased, being 48 
for 1898, as against 32 in 1897 and 8 in 1896. The number of 
days without faculse was 11. 

9. The year 1898 closely resembles the year 1886 as to mean 
daily spotted area, mean distance of spots from the equator, and 
number of days without spots. If the decline follows the course 
of the last cycle the next minimum should fall towards the end 
of 1901* 
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Dec. 1899. Greenwich Observations of Leonids . 


Observations of the Leonid Meteors of 1899 made at the Royal 
Observatory , Greenwich . 

(Communicated by the Astronomer Royal.) 

Twenty meteors were observed in the morning of November 
165 two of these during a partial break between 4.30 and 4.40 A.M., 
and the other eighteen during a clear period between 5.30 and 
6.15 A.M. Thirteen of these meteors conformed to the Leo 
radiant. A continuous watch by three observers was kept from 
11 P.M. to 6 a.m. on November 14-15 and November 15-16, but 
dense fog on the former night and cloud on the latter prevented 
any observations except during the above-mentioned periods. 

Arrangements were also made to photograph meteors on the 
two nights, but owing to the weather no results were obtained. 

A watch was also kept for the Bielid meteors on the nights 
of November 23 to 27, but the sky was generally covered with 
cloud, and no meteors were seen. 

The following table shows the number of meteors seen at the 
Leonid epoch in each of the years 1887 to 1899 at Greenwich:— 





Total 

Num¬ 




Date of 

Length, of effec¬ 
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Nov. 12-13 

2 h 

7 

0 

Cloudy generally 

I 

1890 

... 

... 

... 

... 

Quite cloudy 

.. »• 

1891 

Nov. 13-14 

2 h 

0 

O 

Generally clear; 
blight moonlight 

I 

1892 

Nov. 12-13 
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